A recent public health concern is the nonmedical use of prescription drugs among U.S. adolescents. The purpose of this study was to determine the relationship between negative school experiences and lifetime and past year pain reliever misuse among adolescents enrolled in high school nationwide. A secondary analysis was performed using the National Survey on Drug Use and Health 2017 data. Participants included 8,337 adolescents enrolled in 9 th -12 th grades. A total of 6.0% of high school students reported they had misused pain relievers in their lifetime, and 3.9% reported they had misused pain relievers during the past year. High school students who reported the following negative school experiences were at increased odds of reporting lifetime pain reliever misuse: liked/hated going to school (adjusted OR [aOR] = 2.04, 95% confidence interval [CI] = 1.66-2.50); felt their coursework was somewhat/very boring (aOR = 1.81, 95%CI = 1.48-2.22), seldom/never meaningful (aOR = 2.01, 95%CI = 1.64-2.45), and/or would be somewhat/very unimportant to them later in life (aOR = 1.64, 95%CI = 1.33-2.01); and had teachers who seldom/never let them know they were doing a good job (aOR = 1.71, 95%CI = 1.40-2.09). High school students who had a "D" grade average or lower (aOR = 2.69, 95%CI = 1.89-3.82) and skipped school on at least one day (aOR = 2.18, 95%CI = 1.76-2.70) were more likely to report lifetime use. Similar significant findings were reported between negative school experiences and past year pain reliever misuse. Negative school experiences are risk factors for lifetime and past year pain reliever misuse among U.S. adolescents. Programming that reduces students' negative school experiences may create a positive environment, and in turn, reduce misuse.
Introduction
Over the last decade, a public health concern has been the nonmedical use of prescription drugs (NMPDs) among U.S. adolescents (Center for Behavioral Health Statistics and Quality, 2017) . NMPD misuse occurs when a medication is used other than prescribed, such as taking it to get "high" or mixing the medication with alcohol or other drugs (National Institute on Drug Abuse [NIDA], 2018). Another common way NMPDs are misused is by taking someone else's prescription medication. Prescription drugs can have the same addictive properties as illegal drugs if misused (Schelle, Faulmüller, Caviola, & Hewstone, 2014) . One of the main prescription drug classifications that is commonly used for nonmedical purposes is pain relievers (e.g., opioids; NIDA, 2018) . When prescription pain relievers are misused, similar to heroin, the body enters a euphoric state where breathing becomes labored (NIDA, 2018) . Unfortunately, unintended overdose deaths related to prescription opioids among individuals of all ages quadrupled from about 3,400 deaths in 1999 to about 17,000 deaths in 2017, urging for more prevention and intervention efforts (NIDA, 2018) .
Specifically looking at narcotic misuse (other than heroin) among 12 th graders, 6.8% had misused narcotics in their lifetime, 4.2% had misused in the past year, and 1.6% had misused in the past month (NIDA, 2018) . Regarding sex differences during adolescence, females enrolled in 9 th -11 th grades have higher rates of pain reliever misuse than males, but males enrolled in the 12 th grade have higher rates of NMPD misuse than females (Johnston et al., 2019) . As grade level increases, so does misuse of pain relievers for both males and females (Johnston et al., 2019) . Ease of access may be a contributing factor to NMPD misuse among older adolescents. In 2017, one-third (33%) of 12 th graders reported it was fairly easy or very easy to get narcotics compared to 8% of 8 th graders (Johnston et al., 2018) . Risk perceptions can also influence misuse behavior, and many physical, mental, and emotional issues can arise from adolescent use. Adolescents report low perceived risk of NMPD use due to their legal use for prescribed reasons such as pain, decreasing anxiety, or attention deficit disorders (Johnston et al., 2019) . Additionally, those who misuse prescription drugs are at greater risk of using other substances like alcohol, tobacco, marijuana, and cocaine (McCabe, West, Teter, & Boyd, 2012) . Prior research indicates that adolescents who misuse pain relievers are 19 times more likely to initiate heroin use than those who have not misused pain relievers (Jones, Muhuri, & Lurie, 2017) .
Along with low perception of risk and ease of accessibility, negative school experiences have been identified as a strong predictor of substance use (Ford, 2009; King, Vidourek, Merianos, & Bartsch, 2015; Merianos, Vidourek, Nabors, & King, 2015) . Specifically, negative school influences have been identified as a risk factor for frequent cigarette smoking, binge drinking, and marijuana use among adolescents (Weatherson et al., 2018) . Concurrent results were recognized among street-involved youth; street-involved youth who have negative school experiences were at higher odds of heavy alcohol and marijuana use (Rivers, Saewyc, Frankish, & Warf, 2015) . Hispanic youth are also impacted by negative school experiences, reporting higher rates of alcohol use and binge drinking and marijuana use . Students lacking high involvement and interactions with their parents or teachers report higher rates of over-the-counter (OTC) drug abuse (King, Vidourek, & Merianos, 2013a) . Conversely and specific to NMPDs, junior high and high school students who have parents and/or teachers who communicated the dangers related to drug use had significantly lower rates of lifetime NMPD use (King, Vidourek, & Merianos, 2013b) .
Limited research has assessed the relationship between school experiences and pain reliever misuse among high school students nationwide. Much of the literature has focused on other potential risk factors such as peer norms, childhood trauma, and socioeconomic influences on pain reliever misuse (Ford, Sacra, & Yohros, 2017; Oluwoye, Merianos, & Nabors, 2017; Quinn et al., 2016; Quinn et al., 2019) . Thus, assessing school-related risk factors may be beneficial for guiding future improvements in school-based substance use programs. Therefore, the purpose of this study was to determine the relationship between negative school experiences (e.g., didn't like very much/hated going to school) and lifetime and past year pain reliever misuse among adolescents enrolled in high schools nationwide.
Methods

Participants and Procedures
The present study was a secondary analysis of 2017 National Survey on Drug Use and Health (NSDUH) data. Participants included in the study were 9 th -12 th grade students (N = 8,337). The NSDUH is administered and managed by the U.S. Substance Abuse and Mental Health Services Administration (SAMHSA) to investigate the national prevalence of substance use in individuals aged 12 years and older. A three-stage cluster sample design was used to recruit participants in their own homes. Trained interviewers determined eligible participants and aided them with the completion of a computer-assisted interview survey. Overall, a total of 68,032 interviews were completed in 2017; the weighted screening response rate was 75.1% and the weighted interview response rate was 67.1% (Center for Behavioral Health Statistics and Quality, 2018). The NSDUH is reliable and valid (SAMHSA, 2010) . For more information on the methodology used for the NSDUH, please refer to the 2017 Methodological Resource Book (Center for Behavioral Health Statistics and Quality, 2018). A university-based institutional review board determined the current study as "not human subjects research" and was exempted from review.
Instrumentation
To screen for pain reliever misuse, participants were asked to look at the names and pictures of pain relievers and answer the following two questions: (1) "Have you ever, even once, used any prescription pain reliever in any way a doctor did not direct you to use it?" (yes, no); and (2) "In the past 12 months, did you use any prescription pain reliever in a way a doctor did not direct you to use it?" (yes, no).
Seven questions assessed students' negative school experiences in the past 12 months of NSDUH completion: (1) overall feelings about going to school (liked a lot/kind of liked, didn't like very much/hated); (2) how important things they learned in school are going to be to them later in life (very/somewhat important, somewhat/very unimportant); (3) how interesting most of their courses have been (very/somewhat interesting, somewhat/very boring); (4) how often they felt their school work was meaningful and important (always/sometimes, seldom/never); (5) how often their teachers let them know they were doing a good job with school work (always/sometimes, seldom/never); (6) grades for their last grading period (A, B, C, D or lower); and (7): How many days they skipped school because they did not want to be there (0 days, >1 day). Recoded variables provided by the NSDUH are strongly encouraged for use. All dichotomized variables were provided by NSDUH based on splitting response options for each of these questions into two groups (e.g., always/sometimes, seldom/never) and were used for analyses (Center for Behavioral Health Statistics and Quality, 2018).
Sociodemographic variables were recoded by NSDUH and included sex (male, female), race/ethnicity (non-Hispanic white, non-Hispanic black/African American, non-Hispanic Native American/Alaska Native, non-Hispanic Asian, non-Hispanic more than one race, and Hispanic), grade level (9 th , 10 th , 11 th , 12 th ), and federal poverty level (FPL) that was calculated based on the participant's age, family size, number of children residing in the home, and total family income (living in poverty, income up to two times the federal poverty threshold, and income more than two times the federal poverty threshold). Due to skewed distributions, race/ethnicity was collapsed into four categories: non-Hispanic white, non-Hispanic black/African American, Hispanic, and other non-Hispanic (Native American/Alaska Native, Asian, non-Hispanic more than one race).
Statistical Analysis
IBM SPSS 24.0 was used for data analyses. Descriptive statistics were performed for lifetime and past year pain reliever misuse and sociodemographics. We performed unadjusted logistic regression analyses to assess the relationships between sociodemographics and lifetime and past year pain reliever misuse. Seven multivariable logistic regression models were built to assess the relationship between each of the negative school experience variables and lifetime pain reliever misuse among adolescents, while adjusting for the sociodemographics. Seven similar models were built for past year pain reliever misuse. We followed the NSDUH 2017 codebook's (Center for Behavioral Health Statistics and Quality, 2018) recommendations for analysis and weighted data for unbiased estimates. We used statistically imputed variables provided by NSDUH to substitute acceptable estimated values in order to replace missing values. When variables were not imputed, we removed missing cases prior to analysis. The alpha level of significance was set at < 0.004 to adjust for multiple comparisons using the Bonferroni correction.
Results
Regarding sex, 50.5% were female and high school grade levels were near equal in distribution (Table 1) . Over half of participants were non-Hispanic white (51.7%) and had an income over two times the FPL (58.1%). Overall, 6.0% (n = 513) of high school students reported they had misused pain relievers in their lifetime, and 3.9% (n = 334) reported past year misuse. The top five pain relievers reported by students included Hydrocodone (13.4%; n = 44), Percocet (8.5%; n = 28), OxyContin (7.9%; n = 26), Oxycodone (6.7%; n = 22), and some other pain reliever not listed (17.4%; n = 57).
Males were less likely to report lifetime pain reliever misuse than females (Table 1) . Students in the 11 th and 12 th grades were more likely to report lifetime and past year pain reliever misuse than those enrolled in the 9 th grade.
Students who did not like/hated going to school were more likely to report lifetime (adjusted odds ratio [aOR] = 2.04, 95% confidence interval [CI] = 1.66-2.50) and past year (aOR = 2.31, 95%CI = 1.80-2.96) pain reliever misuse than students who liked/kind of liked going to school, while controlling for students' sociodemographics ( Table 2) . Students who thought their coursework would be somewhat/very unimportant to them later in life were more likely to report lifetime (aOR = 1.64, 95%CI = 1.33-2.01) and past year (aOR = 1.44, 95%CI = 1.11-1.86) pain reliever misuse. Those who felt their coursework was somewhat/very boring were more likely to report lifetime (aOR = 1.81, 95%CI = 1.48-2.22) and past year (aOR = 1.76, 95%CI = 1.38-2.26) pain reliever misuse. Students who reported their schoolwork was seldom/never meaningful were more likely to report lifetime (aOR = 2.01, 95%CI = 1.64-2.45) and past year (aOR = 1.92, 95%CI = 1.50-2.45) misuse. Those who reported their teacher seldom/never let them know they were doing a good job were more likely to report lifetime (aOR = 1.71, 95%CI = 1.40-2.09) and past year (aOR = 1.47, 95%CI = 1.14-1.89) pain reliever misuse. Students who had "D" grade averages or lower were more likely to report lifetime (aOR = 2.69, 95%CI = 1.89-3.82) and past year (aOR = 2.70, 95%CI = 1.77-4.12) pain reliever misuse than those who reported higher than "D" grade averages. Students who reported skipping school on at least one day because they did not want to be there were more likely to report lifetime (aOR = 2.18, 95%CI = 1.76-2.70) and past year (aOR = 2.21, 95%CI = 1.70-2.88) misuse (see Table 2 ).
Discussion
The purpose of the current study was to determine the relationship between negative school experiences and lifetime and past year pain reliever misuse among U.S. adolescents. Six percent of high school students reported misusing pain relievers in their lifetime, and 4% of students had misused pain relievers in the past year. These rates are concerning, and prevention efforts should be offered to combat misuse nationwide.
Our findings indicate that male adolescents were at reduced odds of reporting lifetime pain reliever misuse compared to female adolescents, but no differences were reported based on past year use. This supports previous research that found male adolescents have lower rates of NMPD misuse compared to their female counterparts (Johnston et al., 2019; Nakawaki & Crano, 2012; Vaughn et al., 2016) . Other results indicate males are at greater risk for NMPD misuse (King et al., 2013b) . Specific to opioid misuse, Osborne et al. (2019) found higher rates of misuse among male adolescents. Since there are inconsistences among sex and pain reliever misuse, future research should focus on identifying what influences misuse in each group so distinctions may be addressed in future programming.
We found a linear trend between pain reliever misuse and grade level, which was consistent with previous NMPD findings (Johnston et al., 2019; King et al., 2013b; Vaughn et al., 2016; Weatherson et al., 2018) . Concerning any prescription drug misuse, 15.5% of U.S. 12 th grade students reported lifetime misuse and 10% reported past year misuse (Johnston et al., 2019) . To compare overall NMPD misuse rates to pain reliever misuse rates, we found that 9% of 12 th graders reported lifetime misuse and 6% reported past year misuse. Programs should start at high school entry, and ongoing prevention messages should continue until students graduate from high school. Future research should seek to identify ways to tailor programming to each grade level. For example, 9 th grade students' risk factors (e.g., negative school experiences) may differ from risk factors for older grade levels. Specific information can be used to adjust programming to each grade level to better tackle the needs of high school students.
Our key results suggest that students who report negative school experiences (e.g., does not like going to school) are at greater risk of misusing pain relievers than students who do not report negative school experiences. Interestingly, all negative school experiences were associated with greater odds of lifetime and past year pain reliever misuse. The influence school experiences and connectedness have on substance use behavior (e.g., cigarette smoking, alcohol use, marijuana use) has been assessed in prior research among adolescents (Forster et al., 2017; Merianos et al., 2015; Weatherson et al., 2018) . Our findings parallel these by identifying negative school experiences as a major risk factor for pain reliever misuse.
The present study sought to identify the associations between pain reliever misuse and several individual negative school experiences. Specifically, nearly four in 10 adolescents (36%) who misused pain relievers in their lifetime reported they did not like or hated going to school. More research is needed to identify why students who misuse pain relievers do not like going to school. For example, issues such as not feeling safe at school, bullying, or feeling isolated or depressed are potentially important risk factors to identify for future program planning and implementation (Burton, Marshal, & Chisolm, 2014; Gaete et al., 2017; Luk, Wang, & Simons-Morton, 2010; Wang & Fredricks, 2014) . Of those who misused pain relievers in their lifetime, one-third (33%) felt their coursework would be somewhat/very unimportant to them later in life. Additionally, over one-third thought their coursework was somewhat/very boring (36%) and seldom/never meaningful (39%). Educators and administrators should be included in prevention efforts to assist students in engaging in their coursework. For instance, applying and relating coursework to a student's post-high school life may spark his/her interests. Possible tools to examine in the classroom include an aptitude test, discussing post-high school opportunities, and college and career interest surveys to determine what might be of interest to students. Researchers could help to create and implement a pre-and post-course survey to establish students' future goals and interest areas, and meaningful topics for educators to generate future coursework that aligns with mandated curriculum.
Concerning connections with teachers, 35% of adolescents who reported they had misused pain relievers in their lifetime also reported their teachers seldom/never told them they did a good job. Maintaining a respectful, open, and encouraging relationship with students could be a small incorporation that may leave a big impact on creating a safe environment for students, and in turn, potentially decrease their pain reliever misuse. Future trainings could present school faculty and staff with positive phrases and role-playing opportunities that may help with generating constructive sentences into more productive conversations with students. Adolescents who misused pain relievers in their lifetime had similar rates of skipping school (35%) and most reported D or lower grade averages (92%). Bridging the gap between research and practice is critical for decreasing pain reliever misuse among adolescents. For researchers, identifying why students do not enjoy school and think their coursework is unrelated or unimportant to their future would be helpful. All of the above recommendations may potentially decrease students' negative school experiences. However, ways to improve school experiences have not been implemented in prevention programs (Chapman, Buckley, Sheehan, & Shochet, 2013) .
Currently, several programs have shown evidence in reducing prescription opioid misuse among adolescents. The Life Skills Training Program is a classroom-based program where students are taught drug awareness and social and resiliency skills. This program has shown significant results for decreasing prescription opioid misuse among middle school and high school students (Crowley, Jones, Coffman, & Greenberg, 2014) . PROmoting Schoolcommunity-university Partnerships to Enhance Resilience (PROSPER) has also shown evidence in reducing NMPD use among high school students (Spoth et al., 2013) . The PROSPER program focuses on increasing knowledge of substance misuse norms, behaviors, peer resisting tools, and self-management. Keepin' it REAL (Refuse, Explain, Avoid, Leave) is a school-based program that utilizes a culturally grounded model for adolescents ranging from 11-18 years old. When evaluated, an increase in substance use was identified in both the intervention and control group, but the increase in use was significantly lower in the intervention group over time (Hecht, Graham, & Elek, 2006) . Additionally, the control group showed greater positive expectations towards substances than those in the intervention group (Hecht et al., 2006) . Although these programs have shown significant effects on decreasing substance use, there has been little evaluation on their generalizability; merging aspects from already successful programs with recommendations from the current study to create updated prevention efforts may be beneficial.
Limitations
Although using a national dataset is advantageous, there are limitations. The NSDUH uses self-report data collection; survey answers may have produced response bias persuaded by social influences. Additionally, analyses were performed using two pain reliever misuse measurements (lifetime and past year); frequency of pain reliever misuse was not taken into account. Finally, the generalizability of results are limited to high school students; more research is needed to examine the influence negative school experiences may have on other student populations.
Conclusion
The current study found that high school students were at risk for misusing pain relievers, and those who reported negative school experiences were at even greater odds for misuse. Emphasis should be placed on improving students' school experiences (e.g., engagement in schoolwork) to protect them from misusing pain relievers. This can be addressed by identifying why students feel they have negative school experiences and low connectedness to coursework, and then designing new ways educators and administrators can address these issues. Introducing feasible techniques for teachers to use in the classroom to make schoolwork feel more meaningful may be helpful (e.g., examples of how topics and information may be used after high school). Seminars for educators and administrators may help them better understand how they may influence adolescents' behavior in and out of the classroom (e.g., telling them they are doing a good job on schoolwork). Incorporating ways to decrease negative school experiences throughout the school year, in class and in prevention programs, would likely be advantageous in decreasing pain reliever misuse among adolescents.
